Culture method for the induction of neurospheres from mouse embryonic stem cells by coculture with PA6 stromal cells.
Embryonic stem (ES) cells proliferate and maintain their pluripotency for over 1 year in vitro and may therefore provide a sufficient source for cell therapies. However, most of the previously reported methods for obtaining a source for cell therapies have not been simple. We describe here a novel method for induction of neurospheres from mouse ES cells by coculturing on PA6 cells instead of the formation of embryoid bodies. The ES cells cocultured with the PA6 stromal cell line for at least 3 days were capable of differentiating into spheres. The cells in the spheres were all green fluorescent protein (GFP) positive, showing that they were derived from GFP-expressing D3-ES cells. The spheres contained nestin-positive cells. The number of spheres increased when they were cocultured with PA6 for a longer period. Sphere formation was observed even after 10 mechanical dissociations and subculturings, showing its self-renewal ability. The cells differentiated into microtubule-associated protein-2 (MAP2)-positive neuronal cells and glial fibrillary acidic protein (GFAP)-positive glial cells. gamma-Aminobutyric acid-positive cells and tyrosine hydroxylase-positive cells were also observed in the spheres. The percentages of the MAP2- or GFAP-positive cells in the sphere changed according to the period of coculture on PA6 cells. At an early stage of coculture, more neurons were generated and, at a later period, more glial cells were generated. These results suggested that neurosphere could be generated from ES cells by coculturing with PA6, and that these cells resembled neural stem cells derived from mouse fetal brain tissue.